Low density lipoprotein (LDL)-mediated suppression of cholesterol synthesis and LDL uptake is defective in Niemann-Pick type C fibroblasts.
One characteristic of type C Niemann-Pick (NPC) disease is the substantial intracellular accumulation of unesterified cholesterol. The increased cholesterol content in NPC fibroblasts which are grown in the presence of low density lipoproteins (LDL) has been postulated to be due to a deficiency in cellular cholesterol esterification. We have examined several aspects of LDL metabolism in NPC fibroblasts. We observe that LDL binding, internalization, and lysosomal hydrolysis of LDL cholesteryl esters are normal in NPC cells. As reported by Pentchev et al. (Pentchev, P. G., Comly, M. E., Kruth, H. S., Vanier, M. T., Wenger, D. A., Patel, S., and Brady, R. O. (1985) Proc. Natl. Acad. Sci. U. S. A. 82, 8247-8251), we find that LDL does not stimulate cholesterol esterification. However, we also show that LDL does not down-regulate cholesterol synthesis or LDL receptor activity as normal. In NPC cells, these processes are regulated normally by nonlipoprotein effectors, such as 25-hydroxycholesterol or mevalonate. Since NPC cells are not defective in lysosomal hydrolysis of LDL-derived cholesteryl esters, they must exhibit a different defect than Wolman's or cholesteryl ester storage diseases. We conclude that NPC cells are defective specifically in LDL-mediated regulation of cellular cholesterol metabolism. We suggest that the intracellular processing of LDL-derived cholesterol may be defective in NPC fibroblasts.